The bearing damping coefficients may be utilized to estimate the orbit for a dynamically loaded journal bearing. The classical method for this analysis was developed by Booker [1]in 1965. Several authors have refined this method over the years. In 1966 Jorgen W. Lund [2] published an approach to find the dynamic coefficients of a journal bearing by a first order perturbation of the Reynold's equation. These coefficients made it possible to perform a rotor-bearing stability analysis for a statically loaded bearing.
INTRODUCTION
In combustion engines and piston compressors the bearings are subject to considerable dynamic loads. These loads stem from the combustion or compression process and from the inertia forces of pistons and connecting rods. Due to the periodicity of the dynamic load the journal center describes a closed loop. The loop geometry is depending on bearing geometry and operating conditions.
REYNOLDS EQUATION FOR DYNAMIC LOAD
The dynamic forces in reciprocating machinery are time dependent and periodic. If a stationary X-Y-coordinate system is introduced the external load W r acting on the bearing at time t can be given as the the components W x and W y see figure 1.
Both components are functions of time and periodic with a period length depending on the actual machinery. In reciprocating machinery both journal and sleeve may rotate and the angular speeds are designated ω a and ω b respectively. These speeds may also be time dependent as is the case for the crank-connecting rod bearing, but again the variation will be periodic. If it is assumed that the lubricant is incompressible Reynolds equation takes the form:
The load carrying capacity (the hydro-dynamic forces) F x and F y are found from an integration of the film pressure. If M is the effective mass related to the journal we can write the equations for the motion as:
The external loads W x and W y includes the inertia forces from the motion of the mechanical components. The inertia forces coming from the relative motion between the journal and the sleeve are, compared to this, relatively small. F x and F y are strongly nonlinear functions of their arguments and these equations can not be solved directly. The calculation must be performed iteratively. The period T of the external load is divided into small time intervals ∆t. For each time step the equations are solved so that force equilibrium is obtained.
THE ITERATIVE PROCEDURE
Let k be the index so that at time t = t k the coordinates of the journal are x k and y k and the external forces are W x k and W y k , and the effective angular velocity is ω k . The unknowns are theṅ x k andẏ k and they must be estimated so that the equations are fulfilled. This is done by iteration. In the j'th velocity iteration the calculated values of the velocities areẋ k j andẏ k j . These values are increased with ∆ẋ j and ∆ẏ j , whereby the hydrodynamic forces may be expressed by a Taylor expansion:
where B i j may be derived as:
and similarly for B yx j , B xy j and B yy j . These four damping coefficients may be found by a perturbation of Reynolds equation, or if the short-width-journal bearing theory is used the coefficients may be found by direct differentiation.
The equations are solved to find ∆ẋ j and ∆ẏ j and in the next iteration we get:
RESULTS
For presentation purposes a standard bearing was chosen for analysis. The connecting rod bearing of the Hornsby 6VEV-X Mk III 4 stroke diesel engine was adapted. The results are in good agreement with the results obtained by Booker [3] . 
CLOSURE
The described calculation method is general and can be applied for any journal bearing geometry.
